This survey aimed at revealing educational software development difficulties of the preservice computer teachers (n=57) in a virtual chemistry laboratory (SANLAB) development project besides their suggestions to overcome such difficulties, and views on 7E model and contributions of this project. The findings revealed that most of the preservice computer teachers agreed upon the contribution of 7E model for meaningful learning. However, they reported that they found very difficult to prepare a chemistry experiment electronically, use ActionScript codes and make animations. The results may provide insights for those who intend to conduct national projects in collaboration with preservice computer teachers, academicians and teachers.
Introduction
In chemistry education, instructional materials consistent with student-centred lessons can help students find solutions for the problems they face; data collection and analysis, making interpretations and inferences and by the way of learning the concepts through inquiry (Feyzio lu, 2006; Özen & Karaman, 2001 ). Since chemistry is an experimental discipline, lab activities are crucial for developing scientific processing skills. Therefore, lab activities must provide options for discovery learning activities before and after experiments; instead of boring, timeconsuming experiments, enjoyable and real life simulated learning activities should be provided. It is not only important to reveal the students' knowledge level but also their scientific processing and problem solving skills (Ayas et al., 1997; Lei, 2006; Stewart, 2001) . In order to achive this goal, we have been conducting a national project (SANLAB) which was introduced at the previous WCES conference (Altun, Demirda , Feyzio lu, Ate & Çobano lu, 2009) . The workgroup of the project includes 70 preservice computer teachers besides 30 chemistry teachers to develop virtual chemistry experiments software based on 7E learning cycle model and problem based learning.
Purpose of Study
In order to reflect the views, experiences and difficulties of the project workgroup members, this study focused on software developers of the project. It was aimed to reveal the participant preservice computer teachers' (n=57) difficulties they felt, their suggestions to overcome such difficulties, and their views on 7E model besides its possible effects regarding meaningful learning. These reflections are considered to be useful as feedback for the project team and for the researchers interested in developing educational software collaboratively.
Problem Statement
In order to understand preservice computer teachers' perspective in developing instructional chemistry activities for the SANLAB project, this study was conducted to answer the following research questions: a) What are the difficulties in developing chemistry learning activities based on 7E model? b) How to overcome the problems during software development? c) What are the possible effects of 7E model on meaningful learning? d) What were the perceived contributions of this project?
Method
Survey method was made use of in this study. Since the number of participants is not convenient for face-to-face interviews, it was decided to conduct a survey to answer research questions. The study group consisted of 57 senior students -preservice computer teachers-enrolled at Computer Education and Instructional Technologies Program of Ege University, Faculty of Education in 2009. All participants were taught general chemistry in their third year for two terms -28 weeks-6 hours per week.
Data Collection and Analysis
The data collection tool included 14 questions in which 12 of them were open ended. Descriptive analysis techniques, frequency and percentages were used for data analysis.
Findings
The findings were organized according to survey questions as follows:
a) The difficulties in developing chemistry learning activities based on 7E model Table 1 reveals that according to the preservice computer teachers' reports, preparing experiments in electronic setting (%68.4), using ActionScript codes (56.1%) and making animations in Flash program were found to be very hard. Besides, calling students' attention (47.4%), leading students to focus on thinking (40.4%), applying (what is learned) to new circumstances (43.9%), making connections and relations (with old and new concepts) (35.1%), evaluation (45.6%) and video recording (31.6%) were found to be hard by the participants. Additionally, they complained about their lack of information and practice in the Flash program and ActionScript codes (42.1%), communication problems with project researchers (29.8%) and time management problems (19.3%) as well. b) How the preservice computer teachers overcame the problems during software development?
In case of a problem during software development, the participants reported that 24.6% of them (n=14) asked for advice from the project researchers, 22.8% of them (n=13) asked for help from their peers, 21.1% of them (n=12) chose to work on the problem by themselves, 8.8% of them (n=5) tried the Internet to fix the problem while 8.8% of them (n=5) tried alternative communication tools to access all project members.
c) The views about the possible effects of 7E model on meaningful learning
The participants were mostly agree with the positive contribution of 7E model on meaningful learning of the secondary school students (82.5%, n=47). They provided various reasons. By applying 7E model within a chemistry instructional software, 24.6% of them (n=14) implied the interactivity in this environment, 15.8% of them (n=9) noted the visuals about the experiments (pictures, video, animations), 8.8% of them (n=5) cited that students can make experiments on their own. Other reasons they provided include attractiveness, enabling knowledge construction in a systematic way, providing real life examples with practice opportunities, getting immediate feedback, considering various learning styles and readiness of students. On the other hand, 15.8% of the participants (n=9) were disagree with their peers, claiming that such environment does not help students learn meaningfully. Among their reasons they stated that software programs may lack of completeness because of many developers with different abilities (n=4) and software users may get bored, using this software effectively depends on users' computer skills, the connections between learning scenarios were not always meaningful.
d) Perceived contributions of the project 26.3% of the preservice computer teachers (n=15) reported that they developed their skills in using Flash program, 22.8% of them (n=13) mentioned they learned 7E learning model with this project, 14% of them (n=8) reported that this project contributed to their professional vision by providing them many experiences, 10.5% of them (n=6) implied they understood how to develop an interactive learning environment comprehensively. Other views included development of time management skills, realizing the importance of transferring knowledge to real life and also complicatedness of teaching and learning process.
Discussion and Conclusion
This survey revealed the difficulties of the preservice computer teachers (n=57) when developing chemistry lab educational software based on 7E model, how they handled such difficulties, besides their views on 7E model along with its possible effects on meaningful learning and contributions of this project for themselves. The study came up with various findings. Most of the preservice computer teachers agreed upon the contribution of 7E model for students' meaningful learning. Although they previously had few courses related to animation making and using ActionScripts, they reported that they found very difficult to prepare a chemistry experiment setting electronically, use ActionScript codes effectively and make animations. It is possible that the students had lack of practice in using their knowledge and no clear plan of what they were supposed to do. Therefore, it is a important to develop methods to improve self-regulation skills of students.
The participants also complained about the communication problems with project researchers from multiple disciplines. The workload problems of the project members including academicians, teachers and students can cause such problems in conducting such a nationwide project. On the other hand, it is a fact for Turkey that all preservice teachers are supposed to take an exam (KPSS for short in Turkish) after they graduated from educational faculties in order to become computer teachers for the state schools. As preservice computer teachers in this project also had to prepare for this exam which limited their work hours for the project and caused stress and anxiety as well.
